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(57) Method of and communication system for con- 
trolling operation of at ieast one transmitter and/or one 
receiver in a communication system, e.g. a system for 
transmission of control signals, request signals, interro- 



gation signals etc. wherein a signal comprising a mes- 
sage frame transmitted from a transmitter to a receiver 
comprises a message part indicative of the time of trans- 
mission for a later signal. 
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Description 

Field of the invention 

[0001] The invention relates to a method of controlling 5 
operation of at least one transmitter and/or one receiver 
in a communication system, e.g. a system for transmis- 
sion of control signals, request signals, interrogation sig- 
nals etc. 

[0002] The invention also relates to a communication 10 
system comprising at least one transmitter and one re- 
ceiver, e.g. a system for transmission of control signals, 
request signals, interrogation signals etc. 
[0003] Further, the invention relates to uses of the 
method and/or the system according to the invention. '5 

Background of the invention 

[0004] In systems wherein one- or two-way commu- 
nication is performed between nodes, e.g. units, appa- 20 
ratus, etc. by means of wireless transmission, for exam- 
ple radio frequency transmission , it is of importance that 
a node, e.g. an apparatus, will be able to receive a trans- 
mittedsignal^e.g.a^message^a dataframe=etc=where 
such a signal has been transmitted from e.g. another 
node in the system. Normally, this is achieved by letting 
the node in question be in a receive mode constantly, e. 
g. by having all necessary circuits and in particular the 
radio frequency circuits be active continuously. This will 
of course contribute significantly to the total power con- 30 
sumption of the node in question. 
[0005] Therefore, there is a need to design and/or op- 
erate such systems and nodes utilized in such systems 
in a manner, whereby power consumption is reduced. 
This need is enhanced owing to the fact that many of 35 
the nodes involved in such systems rely on power sup- 
ply systems where maximum power, rating and/or ca- 
pacity are limited : such as battery power supply. 
[0006] Further, the need to be able to establish a com- 
munication to or between nodes without time delay or 
without an unacceptable time delay e.g. unacceptable 
in the specific circumstances, must be kept in mind 
when designing such systems and/or methods for oper- 
ation. 

[0007] Thus, it is an objective of the invention to pro- 
vide a method of controlling operation of at least one 
transmitter and/or one receiver in a communication sys- 
tem as specified above, by means of which communi- 
cation between a least two nodes, e.g. one and/or two- 
way communication, in a system may be performed in 
a manner providing reduction in power consumption. 
[0008] Further, it is an objective of the present inven- 
tion to provide a communication system comprising at 
least one transmitter and one receiver, e.g. a system for 
transmission of control signals, request signals, interro- 
gation signals etc. which allows communication to be 
performed in a power saving manner. 
[0009] It is also an objective of the invention to provide 



such a method and such a system for transmission of 
signals as specified above, by means of communication 
may be established reliably and without unacceptable 
time delay. 

[0010] It is a further objective to provide such a meth- 
od and a system by means of which it will be possible 
to lower power consumption remarkably in relation to 
normal mode operation and in relation to prior art power 
saving systems. 

[001 1 ] A further objective of the invention is to present 
advantageous uses for such a method and/or such a 
system. 

[0012] These and other objectives are achieved by 
the invention as explained in the following. 

Summary of the invention 

[0013] In the following a number of operating modes 
will be referred to when describing and claiming the in- 
vention. To clarify these matters, these modes will be 
briefly mentioned here, 

[0014] A transmitter may operate in two modes, 
namely a normal active mode, e.g. transmitting or pre- 
=pared=to=transmit } ^and=a^sleep^mode^in=which=some= 
parts of the transmitter and in particular the radio fre- 
quency circuit(s) or part hereof is - more or less - deac- 
tivated. 

[0015] A receiver may operate in two modes, namely 
a normal active mode, e.g. receiving or prepared to re- 
ceive, and a sleep mode, in which some parts of the re- 
ceiver and in particular the radio frequency circuit(s) or 
part hereof is - more or less - deactivated. 
[0016] A transceiver may similarly operate in two 
modes, namely a normal active operating mode, e.g. 
transmitting/receiving or prepared to transmit or receive, 
and a sleep mode, in which some parts of the transceiv- 
er and in particular the radio frequency circuit(s) or part 
hereof is - more or less - deactivated. 
[0017] Accordingly, a system comprising a least a 
transmitter and a receiver may be in a normal operating 
mode, wherein the least one transmitter and the at least 
one receiver are in normal active mode constantly. 
[0018] Further such a system may be in a power sav- 
ing mode, wherein the transmitter and/or the receiver 
(and/or a transceiver, if comprised in the system) may 
be in a sleep mode for a period of time. The invention 
relates to systems and methods having such features. 
A particular embodiment of such a system will be re- 
ferred to in the following as a long preamble mode sys- 
tem, e.g. operating in accordance with a long preamble 
mode, while another particular embodiment will be re- 
ferred to as time controlled poll mode system, e.g. op- 
erating in accordance with a time controlled poll mode. 
[0019] The invention relates to a method of controlling 
operation of at least one transmitter and/or one receiver 
in a communication system, e.g. a system for transmis- 
sion of control signals, request signals, interrogation sig- 
nals etc. wherein a signal comprising a message frame 
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transmitted from a transmitter to a receiver comprises a 
message part indicative of the time of transmission for 
a later signal. 

[0020] Hereby, it is achieved that one or both of the 
nodes involved, e.g. a master and a slave node may en- 
ter a sleep mode and still be able to engage in scheduled 
communication again. Thus ; predetermined or pre- 
scheduled communication may be performed in a relia- 
ble manner providing several possibilities of lowering 
power consumption for one or both of the nodes in- 
volved. Obviously, such a method may be performed us- 
ing two-way communication as well as one-way com- 
munication. 

[0021] Preferably, as specified in claim 2, said mes- 
sage part indicative of the time of transmission for a later 
signal, e.g. a later dataframe, may relate to the time of 
transmission for a following signal to be transmitted to 
said receiver. Hereby, the slave node may be able to 
enter sleep mode and remain in this mode for the whole 
period, whereby optimal power reduction may be 
achieved. However, it will be understood that - if found 
advantageous - the slave may be active in the time pe- 
riod in question, e.g. between the prescheduled trans- 
misions, for example in accordance with another prede 
termined receive pattern. 

[0022] Advantageously, as specified in claim 3, said 
message part indicative of the time of transmission may 
relate to a period of time following the signal in question. 
Hereby the slave node as well as the master node may 
determine the next time of transmission by measuring 
the lapsed time from the time, the message was re- 
ceived. 

[0023] In a preferred embodiment, as specified in 
claim 4, said message part indicative of the time of trans- 
mission may relate to a point of time relating to a timing 
reference, e.g. a timing reference established at each 
node or at least at one of the nodes involved. Hereby, 
the next time of transmission may be determined in a 
simple manner, e.g. by using the commonly available 
timing means normally comprised in the nodes in ques- 
tion. It may be noted that the timing means may be syn- 
chronized regularly, e.g. every time a message is trans- 
mitted from a master to a slave, the timing reference of 
the master may be included in the message and the 
slave node may adjust its own timing reference, if nec- 
essary. 

[0024] Advantageously, as specified in claim 5, said 
transmitter may be brought into a special mode, e.g. a 
sleep mode, a power conserving mode, after having 
concluded transmission of said signal, preferably after 
receipt of a confirmation signal from said receiver. Here- 
by, a significant power saving may be achieved on the 
part of the transmitter, e.g. the master node. Obviously, 
a power saving may also be achieved in relation to a 
long preamble mode, in which the transmitter is pro- 
grammed to transmit a preamble of a considerable 
length, e.g. 500 msec, every time a message has to be 
transmitted. In essence, the power consumption neces- 



sary for transmitting such a long preamble may thus be 
avoided, since according to the invention a preamble of 
only a relatively small length need to be transmitted. 
[0025] Preferably as specified in claim 6, said trans- 

5 mitter may be controlled to be brought into normal op- 
erating mode at - or before - the time of transmission 
indicated by said message part. Hereby, the master may 
be in a sleep mode for essentially the whole period be- 
tween transmitted messages. 

w [0026] In afurtherpreferred embodiment, as specified 
in claim 7, said receiver may be brought into a special 
mode, e.g. a sleep mode, a power conserving mode, 
after having received said signal, preferably after having 
transmitted a confirmation signal and possibly after a 

'5 further retransmission time. Hereby, a significant power 
saving may be achieved on the part of the receiver, e. 
g. the slave node. Obviously : a power saving may also 
be achieved in relation to a long preamble mode, in 
which the receiver is programmed to be active in a re- 

2Q ceive slot, e.g. for 10 msec, during every period corre- 
sponding to a long preamble, e.g. 500 msec. Thus, in 
the long preamble mode, the receiver has to be active 
for at least 1 0/500 of the time. However, in the time con- 
trol poll mode, the active time and thus also the power 

25 consumption may be reduced by e.g. a factor 1000, all 
depending on the actual use and transmit/receive pat- 
tern in question. 

[0027] Advantageously, as specified in claim 8, said 
receiver may be controlled to be brought into normal op- 
30 erating mode at - or before - the time of transmission 
indicated by said message part. Hereby, the slave may 
be in a sleep mode for essentially the whole period be- 
tween transmitted messages. 

[0028] In a still further preferred embodiment, as 
35 specified in claim 9, said method may comprise steps 
of resuming synchronization, e.g. in case said receiver 
has not received said time indicative message part or in 
case said transmitter has not received confirmation from 
said receiver of receipt of said time indicative message 
40 part. Hereby, a reliable communication method is estab- 
lished. 

[0029] Advantageously, as specified in claim 1 0, said 
steps of resuming synchronization may comprise the 
step of altering the operating mode of the transmitter un- 

45 til a communication has been established with the re- 
ceiver, where after normal operating mode may be re- 
sumed. Hereby, for example by altering the operation 
mode of the master node to a long preamble mode, syn- 
chronicity may be regained effectively and relatively 

so quickly, thereby minimizing the error time. 

[0030] Preferably as specified in claim 1 1 , said steps 
of resuming synchronization may comprise the step of 
altering the operating mode of the receiver until a com- 
munication has been established with the transmitter, 

55 where after normal operating mode may be resumed. 
Advantageously, the receiver may alter its operation 
mode to a long preamble mode. 
[0031] In an advantageous embodiment, as specified 
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in claim 12. said special mode of said transmitter and/ 
or said receiver may comprise a sleep mode, e.g. a low 
power consumption mode of a radio frequency operat- 
ing part, e.g. a radio frequency transmitter or a receiver, 
respectively. It will be understood, though, that other 
parts than the radio frequency parts may be brought into 
sleep mode, e.g. parts not necessary for the timing and 
for the reactivation. 

[0032] Advantageously, as specified in claim 13, said 
at least one transmitter and/or at least one receiver may 
each form part of a node comprising a transceiver ar- 
rangement. Although the invention may relate to a sys- 
tem comprising nodes performing by one-way commu- 
nication, it will be understood that master as well as 
slave nodes may comprise transceiver arrangements, 
which also will be apparent from the specific examples 
given in the detailed description. 
[0033] Further, as specified in claim 1 4, said commu- 
nication system may comprise at leasl two nodes, each 
comprising at least a transmitter and/or a receiver for 
wireless transmission, e.g. radio frequency transmis- 
sion. It will be understood that other means of transmis- 
sion than radio frequency may be utilized. Further, it will 
be understood that the invention may_be_utilized.in_con^ 
nection with systems comprising a plurality of master 
and/or slave nodes. 

[0034] The invention also relates to a communication 
system comprising at least one transmitter and one re- 
ceiver, e.g. a system for transmission of control signals, 
request signals, interrogation signals etc. wherein said 
at least one transmitter is designed to be able to include 
a message part indicative of the time of transmission for 
a later signal when transmitting a signal to said at least 
one receiver. 

[0035] Hereby, it is achieved that one or both of the 
nodes involved , e.g. a master and a slave node may en- 
ter a sleep mode and still be able to engage in scheduled 
communication again. Thus : predetermined or pre- 
scheduled communication may be performed in a relia- 
ble manner providing several possibilities of lowering 
power consumption for one or both of the nodes in- 
volved. Obviously, such a system may operate using 
two-way communication as well as one-way communi- 
cation. 

[0036] When, as specified in claim 16, said at least 
one transmitter and/or one receiver comprise timing 
means, the message part indicative of the time of trans- 
mission for a later signal may be made readily available 
to the transmitter and said message part may be readily 
utilized by the receiver for operative purposes. Hereby, 
the next time of transmission may be determined in a 
simple manner, e.g. by using the commonly available 
timing means normally comprised in the nodes in ques- 
tion. It may be noted that the timing means may be syn- 
chronized regularly, e.g. every time a message is trans- 
mitted from a master to a slave, the timing reference of 
the master may be included in the message and the 
slave node may adjust its own timing reference, if nec- 



essary. 

[0037] In an advantageous embodiment, as specified 
in claim 1 7, said at least one receiver may comprise con- 
trol means for switching between at least two modes of 

5 operation in dependence on a received message part 
indicative of the time of transmission for a later signal. 
Hereby the altering of the operative modes may be 
achieved in a relatively simple manner. 
[0038] In a further advantageous embodiment, as 

10 specified in claim 18, said at least one transmitter may 
comprise control means for switching between at least 
two modes of operation in dependence on a transmitted 
message part indicative of the time of transmission for 
a later signal . Hereby the altering of the operative modes 
may be achieved in a relatively simple manner. 
[0039] Preferably, as specified in claim 19, said at 
least two modes of operation may comprise a normal 
operating mode and a sleep mode, e.g. a power-con- 
serving mode. It will be understood, though, that other 

20 modes maybe involved and that more that two modes 
may be selectable. 

[0040] In a still further advantageous embodiment, as 
specified in claim 20, said sleep mode, e.g. a power con- 
_servin g _mode _of_said-transmitter-and/or Kaid-mcQiye r 

25 may comprise sleep mode, e.g. a low power consump- 
tion mode of a radio frequency operating part, e.g. a ra- 
dio frequency transmitter or a receiver, respectively. It 
will be understood, though, that other parts than the ra- 
dio frequency parts may be brought into sleep mode, e 

30 g. parts not necessary for the timing and for the reacti- 
vation. 

[0041] When, as specified in claim 21, said at least 
one transmitter and/or said at least one receiver com- 
prises battery power supply means, a particular advan- 

35 tageous embodiment has been achieved, since the re- 
sulting low power consumption of the transmitter and/or 
receiver will provide a prolonged operative life of the 
power supply, thereby giving enhanced reliability and 
user-friendliness. Other supply systems may profit as 

40 well, though, when the invention is utilized, e.g. solar 
power operated systems. 

[0042] In a particular advantageous embodiment, as 
specified in claim 22, said at least one transmitter and/ 
or said at least one receiver may comprise means, e.g. 

45 control means for determining a lack of synchronicity 
and means for initiating a synchronization resumption 
process. Hereby the system may quickly take measures 
to regain synch ronicity : whereby a reliable communica- 
tion may be maintained. 

50 [0043] Advantageously, as specified in claim 23, said 
system may be designed to operate in accordance with 
a method according to one or more of claims 1 -14. 
[0044] Finally, the invention pertains to a use of a 
method according to one or more of claims 1-14 and/ 

55 or a system according to one or more of claims 1 5 - 23 
for updating of measures values in e.g. control, request 
and/or interrogation systems. 

[0045] It will be understood that the invention is of par- 
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ticular importance when dealing with systems where 
very frequent communication is not necessary and 
where fast updating of e.g. measured valued, control 
signals, interrogation etc. is not necessary. 

5 

The figures 

[0046] The invention will be explained in further detail 
below with reference to the figures of which 

10 

fig. 1 shows a general overview of a system accord- 
ing to an embodiment of the invention, 

fig.2 is a functional diagram illustrating the commu- 
nication between a master and a slave node as 
well as the function of these nodes according 15 
to an embodiment of the invention, 

fig. 3 shows a functional diagram corresponding to 
fig. 2, but in a different operational situation, 

fig. 4 shows a functional diagram corresponding to 
fig. 2, but in an modified embodiment, 

fig. 5 is a functional diagram illustrating a method of 
regaining synchronicity according to an embod- 
iment of the invention, and 

fig. 6 is a functional diagram corresponding to fig. 5, 
but illustrating another operational situation. 

Detailed description 

[0047] Fig. 1 shows a general overview of a system 
according to an embodiment of the invention. The sys- 
tem comprises a plurality of nodes or units 2, 4, 6, 8, 1 0, 
12, 14 (N1 - Nn). Some or even all of these may com- 
prise or be linked to devices, for example sensors, drive 
units for various apparatus and means, etc 20, 22, 24, 
26. Such drive units may for example be activators of 
various types and may be used in a wide variety of ap- 
plications, as explained in further detail later on. 
[0048] The units N1 - Nn may also or instead comprise 
or be linked to assorted apparatus, measuring devices, 
indicating devices, controllers etc. that need to receive 
information, control signals etc. at certain points of time. 
A common feature of the units 2, 4, 6, 8, 10, 12 is that 
it is necessary or advantageous to be able to send some 
sort of information, signal etc. to the units. Further, it may 
be necessary or preferable to be able to receive infor- 
mation or signals from the units, e.g. confirmation sig- 
nals, acknowledgement signals, measurement signals 
etc. 

[0049] In the embodiment shown in fig. 1 , the nodes 
or units 4, 6, 12, 14 are equipped with receiving means 
for radio frequency signals, e.g. including antenna 
means. Each of these nodes or units may comprise e. 
g. measuring means, sensors, one or more motor drive 
units or control units and may be connected to a driven 
or controlled member etc. It will be understood that 
these means may be integrated with the unit. It will fur- 
ther be understood that a system may comprise one or 
more of these nodes or units and that these may be sim- 



ilar or dissimilar and may control one or more similar or 
different devices. The nodes or units N2, N3, N6 - Nn 
will also be referred to as controllable units or slave units 
in the following. 

[0050] The system further comprises one or more 
nodes or units, e.g. 2, 8, 10 (N1, N4, N5) designed for 
transmission of signals by means of radio frequency 
transmission means or other types of wireless transmis- 
sion. These nodes or units may be used for transmitting 
control signals or other types of signals to one or more 
of the other nodes or units in the system. 
[0051] The nodes N1 , N4, N5, which may be remote 
controls, will also be referred to as controllers or master 
units in the following. 

[0052] The method of performing a communication 
between the units or nodes comprised in the illustrated 
system, e.g. between a master node, e.g. the node 2 
(N1), and one or more of the other nodes or units N2 - 
Nn, which may be described as slave units in the follow- 
ing, will now be described in further detail. It will be un- 
derstood that in this context a master unit will imply a 
unit or a node in a communication system that initiates 
a transmission of data, and that a slave unit correspond- 
ingly will imply a unit that receives and possibly re- 
sponds to a transmission from a master unit. Thus, any 
of the units involved in the system illustrated in fig. 1 
may in principle take the role as a master unit as well as 
a slave unit in accordance with this definition. Further, 
it should be understood that the slave units will be able 
to respond to the received signals, e.g. by transmitting 
a response signal. 

[0053] The transmission of signals, e.g. data between 
the nodes or units involved will take the form of a trans- 
mission of messages comprising a number of frames, 
packages or the like that are being transmitted between 
the units, e.g. a first frame from a first unit to a second 
unit, a second frame from the second unit to the first unit 
etc. A frame or a package comprises a number of bits 
that are transmitted consecutively. Each of the frames 
comprises a preamble part and a payload data part. 
[0054] The operation of the nodes, e.g. the communi- 
cation between these nodes and the operative modes 
of these nodes, e.g. normal active operating mode, 
sleep mode, and the operative modes of the system, e. 
g, normal active operating mode, a power saving mode 
such as time controlled poll mode, long preamble mode 
etc. will be described in the following with reference to 
figures 2-4. 

[0055] A node that initiates a transmission will be re- 
ferred to as a master node or simply a master. A node 
that responds to received signal from a master, or a 
node that will only transmit upon request from master, 
will be referred to as a slave in the following. 
[0056] In fig. 2 the functionality of a system comprising 
a master and a slave unit that are operating according 
to an embodiment of the invention, also referred to as 
time controlled poll mode, are illustrated. Prior to the 
time t 1( both are in a sleep mode, e.g. a mode wherein 
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power consumption has been reduced in relation to the 
power consumption in a normal, fully operative mode. 
This may be achieved by deactivating circuits that need 
not be operable when no transmission needs to be per- 
formed or when no reception of signals is expected, 
such as radio frequency (RF) circuits. However, it will 
be understoodthat some parts orcircuits, such as some 
control circuits, need to be operable at all time in order 
to be able to "wake up" a node. The selection of circuits 
orcircuits parts to be deactivated will of course depend 
on the specific circumstances and the design of the 
node, apparatus and/or transmitter/receiver means in 
question. 

[0057] At the time t,, which has been indicated or 
specified by the master node to the slave node previ- 
ously, the master node and the slave node will switch 
from sleep mode to a fully operable mode. As indicated, 
the slave node may initiate its transition from the sleep 
mode earlier than the master node in order to be able 
to receive a message transmitted immediately after the 
time t 1 from the master node. At the time t 1 the master 
unit transmits a dataframe in a transmit interval TX. This 
dataframe comprises , apart from a preamble and a mes- 
sage content-relating to-an-ordinary comma ndetcrdes^ 
tinedforthe slave node a message part indicating a later 
transmittal or preferably the next time, a signal or a poll- 
ing will be transmitted to the slave node. This message 
part indicative of the next transmission time for a polling 
may for example be the absolute time for the transmis- 
sion, measured in relation to a common time scale, or it 
may be a value indicating the time that will lapse before 
transmission is resumed. However, other means of in- 
dicating the later time of transmission may be utilized. 
For example, the later time of transmission may be pro- 
vided by means of an algorithm known to at least the 
slave node, but preferably known to both the master 
node and the slave node. The master node may transmit 
a message, a sign, a character or the like, on the basis 
of which the slave node may calculate the later time of 
transmission, using the algorithm. 
[0058] At the time t,, the slave node is in a receive 
mode (RX), however, in the example illustrated in fig. 2, 
the dataframe transmitted by the master is not received 
by the slave. The master, which after the transmission 
has switched to a receive mode (RX) at the time t 2 , will 
therefore not receive the expected confirmation signal 
from the slave. After a predetermined time, the master 
switches to a transmit mode (TX) again at the time t 3 
and retransmits the dataframe. At the time t 4 the master 
switches to a receive mode (RX) and the slave, which 
this time has received the dataframe, will transmit a con- 
firmation signal. It will be understood that this pattern of 
repeated transmit- and receive-modes for the master 
may be repeated a predetermined number of times e.g. 
two or more than two. For practical reasons, however, 
the number of repetitions will be limited. 
[0059] In the example shown in fig. 2, the master has 
received the confirmation signal from the slave node, 



and at the time t 5 the master node will switch to sleep 
mode, e.g. by deactivating the radio frequency circuits ) 
and possibly other circuits and circuit parts. The slave 
node will however remain in an active mode until the 

5 time t 6 , corresponding to the predetermined number of 
repeated transmissions, since the slave node does not 
receive a confirmation from the master node. The slave 
node may therefore in the illustrated example stay active 
in case the master unit has not received the confirmation 

10 signal sent from the slave node at time t 4 , waiting for 
possible retransmission(s) from the master node. At the 
time te the slave node is brought into sleep mode, e.g. 
by deactivating the radio frequency circuit(s) and possi- 
bly other circuits and circuit parts. 

15 [0060] The master node and the slave node will both 
be controlled to wake up in accordance with the mes- 
sage part indicative of the next transmittal, and the cycle 
described above will be repeated. 
[0061] It will be understood that both master and the 

20 slave will have control means to perform the time control 
and to perform the activation of the deactivated parts. 
These control means may of course also involve timing 
means, e.g. clock means etc. whereby the point of time 

— for react i vat ion^may = be^provided = readily = if = the^time^for = 

25 the next transmission has been indicated by a point in 
time or by a time period. The control means may also 
be involved if for instance the reactivation time has to 
be calculated using an algorithm. 
[0062] The operative cycle illustrated in fig. 3 corre- 

30 sponds to fig. 2, but in fig. 3 a case is shown, where the 
confirmation signal sent from the slave node at the time 
t 2 is not received by the master node. The master node 
will thus in accordance with this embodiment of the in- 
vention perform a retransmittal of the signal at the time 

35 t 3 . This signal is received by the slave node (again), and 
at the time t 4 the slave node has switched to transmit 
mode (TX) and transmits a confirmation signal again. 
This is received by the master node, which consequent- 
ly, as explained above, is brought into sleep mode at the 

40 time t 5 . The slave node will as explained above wait until 
the time t 6 before going into sleep mode. 
[0063] It will be understood that power consumption 
on the part of the slave node may be reduced further by 
reducing the time wherein the slave is active waiting for 

45 possible retransmissions, e.g. the period from the time 
t 2 to the time t 6l or rather the period from a successful 
receipt of a signal from a master node and a transmittal 
of a confirmation signal until the time t^ 
[0064] In a modified embodiment of the invention, the 

50 slave node is controlled to initiate the sleep mode, when 
a signal from a master node has been received and a 
confirmation signal has been transmitted. Since the sig- 
nal from the master node has been successfully re- 
ceived, e.g. the content of the dataframe has been re- 

55 ceived correctly, by the slave node, it is to be expected 
that the return confirmation signal will also be received 
by the master node. Thus, such a modified embodiment 
will perform with substantially the same or only a slightly 
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lower degree of success than the first embodiment and 
will have a further enhanced power reduction. 
[0065] Another modified embodiment also having 
lower power consumption than the embodiment illustrat- 
ed in fig. 2 and 3, but with a higher degree of efficiency 
than the above-described modified embodiment is illus- 
trated in fig. 4. 

[0066] In this embodiment the slave node is controlled 
in order to wait a number of receive slots, for example 
one, two etc. after having transmitted a confirmation sig- 
nal before going into sleep mode. 
[0067] As exemplified in fig. 4, after master and slave 
node have been activated at the previously indicated 
timet,, the master node has transmitted a signal, which 
has been correctly received by the slave node. The 
slave node has as explained above transmitted a return 
confirmation signal at the time t 2 . This has however not 
been received by the master node, and in consequence 
the master node has switched to transmit mode al the 
time t 3 and has transmitted a new signal. This retrans- 
mitted signal is - in the illustrated example - received by 
the slave node, which transmits a confirmation signal at 
the time t 4 . The confirmation signal is received by the 
master node, which in accordance with the invention is 
brought into sleep mode at the time t 5 . The slave node 
will as shown wait one receive slot, e.g. until the time tg 
before going into sleep mode. If the master node had 
not received the confirmation signal, it would have re- 
transmitted the signal, and as the slave node is in re- 
ceive mode in the respective time slot, it would have re- 
ceived the signal and would therefore not have been 
brought into sleep at the time t 6 , but would have 
switched to transmit mode in order to transmit a confir- 
mation signal again. In this manner, i.e. when the slave 
node is controlled to wait at least one receive slot before 
going into sleep mode, it will normally be assured that 
both nodes are aware of the next polling time, before 
going into sleep mode. 

[0068] It is obvious, though, that a maximum allowa- 
ble number of time slots must be decided upon, e.g. cor- 
responding to the above mentioned predetermined 
number of retransmittals. 

[0069] In the above described cases at least one non- 
receipt of a signal has been involved, but it will be un- 
derstood that if the signal from the master node in the 
first time slot after a sleep mode period is received by 
the slave node, and if the confirmation signal is received 
correctly by the master in the next time slot, then ac- 
cording to the invention the master will be brought into 
sleep mode e.g. at the time t 3 . The slave node may, as 
exemplified above, be brought into sleep mode imme- 
diately, after at least one further time slot, or at a point 
in time corresponding to a predetermined number of re- 
transmittals. Other embodiments and details hereof will 
be possible, which will be obvious to a skilled person. 
[0070] Even though precautions have been taken, as 
described above, to assure that both nodes involved in 
the above described time controlled poll mode method 
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and system will receive information regarding the next 
polling time, unusual circumstances etc. may result in a 
lapse of synchronicity. 

[0071] For example, the slave may not receive infor- 

5 mation regarding the next polling time, irrespective of 
the retransmittals, because the predetermined number 
of retransmittals has been exceeded before the mes- 
sage have been received (correctly). In this case it will 
be recognized by the control means both at the master 

10 and the slave node that the synchronization has been 
lost, i.e. that a new polling time has not been arranged 
or agreed upon, since the master has no receive a con- 
firmation from the slave and since the slave has not reg- 
istered a message indicative of the next polling time. 

15 [0072] In this case both nodes will change to another 
operational mode in order to establish a communication, 
whereby synchronization may be regained. For exam- 
ple, both nodes may switch to a long preamble mode. 
[0073] This has been exemplified in fig. 5, which illus- 

20 trates the functionality of a master and slave node in 
such an embodiment. At the time X A both nodes are op- 
erative after a sleep mode period and consecutive trans- 
mit and receive attempts are performed until the maxi- 
mal predetermined number of slots have been reached 

25 at the time t 7 . Both the master and the slave, or rather 
the control means of these will have recognized the er- 
ror-situation and will change the operating mode of both 
nodes to a long preamble mode. As shown, the master 
will transmit a signal having a long preamble, followed 

30 by a payload frame at the time tg. The long preamble 
allows prospective slaves to enter a receive mode in re- 
spective time slots, Thus, it is supposed that the slave 
node in question initiates a receive mode at the time t 8 . 
It will detect the transmitted preamble form the master 

35 node, indicating that a communication is requested with 
the respective slave node, and the slave node will con- 
sequently remain in receive mode until the payload, 
which comprises a message part indicative of the next 
polling time, has been received at the time t 10 . In the 

40 time slot from t., 0 to the time t^ the slave node will trans- 
mit a confirmation signal to the master node, which has 
switched to a receive mode. If the master node receives 
the confirmation signal (correctly), it will be brought into 
sleep mode as indicated. The slave node may as ex- 

45 plained previously enter sleep mode immediately, after 
at least one further tine slot, for example at the time t 12 , 
or after a period corresponding to the predetermined 
number of retransmittals. It will be understood that syn- 
chronization has now been re-established. 

50 [0074] Another error-situation would occur if the slave 
node has received the next polling time, but the master 
node has not received a confirmation from the slave. 
This situation is illustrated in fig. 6. At the time t 1 both 
nodes are operative as described above after a sleep 

55 mode period and consecutive transmit and receive at- 
tempts are performed until the maximal predetermined 
number of slots have been reached at the time t 7 . Only 
the master, or rather the control means of the master 
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node will have recognized the error-situation and will 
change the operating mode to a long preamble mode. 
As shown, the master will transmit a signal having a long 
preamble, followed by a payload frame at the time t 9 . 
The slave node will however operate according to the 
time controlled poll mode and will enter the sleep mode, 
for example immediately after the time t 7 as illustrated 
At the next polling time the slave node will enter receive 
mode, where it according to the time controlled poll 
mode will stay for the predetermined number of time 
slots, e.g. until the time t 13 , since it has not received a 
message dataframe from the master node. The slave 
node or rather the control means of this will now have 
recognized that synchronicity has been lost and will 
switch to a long preamble mode as indicated. In the il- 
lustrated example the slave will enter a receive mode at 
the time t 8 , it will detect the preamble transmitted from 
the master and will remain in receive mode until the pay- 
load has been received at the time l 10 . The slave node 
will as explained above in connection with fig. 5 transmit 
a confirmation signal in a transmit mode from the time 
t 10 to the time t 11( and if this is received by the master 
node, both nodes will enter sleep mode, the slave node 
-possibly after^receive mode=period=(RX)-as illustrated^ 
It will be understood that the slave node may not nec- 
essarily enter communication with the master node dur- 
ing the first long preamble transmitted form the master 
node. In this case both nodes will remain in the long pre- 
amble mode until communication has been regained. 
[0075] Further, it will be understood that the commu- 
nication performed after the time t 10 , e.g. after a com- 
munication has been established using the long pream- 
ble mode may include several time slots of consecutive 
transmit and receive slots as explained in connection 
with figs. 2 - 4, depending on whether the respective sig- 
nals are received correctly or not. 
[0076] It will be understood that a master node may 
communicate with more than one slave node, and that 
the master node comprises means for avoiding possible 
time collision, e.g. by selecting different polling time val- 
ues for the respective slave nodes. Further, the master 
node may be able to select polling time values randomly 
e.g. by selecting polling times between e.g. 250 sec and 
350 sec, while maintaining a mean poll time value of e. 
g. 300 sec. In this manner the likelihood of collision will 
be avoided in a system comprising more than one mas- 
ter node. 

[0077] Further, it will be understood that even if the 
invention has been described above using nodes capa- 
ble of performing two-way communication, the invention 
may be utilized by systems comprising nodes only able 
to perform one-way communication. A few examples of 
this shall be explained in the following. 
[0078] A transmitter in a one-way system may operate 
according to a long preamble mode, e.g. by sending a 
message frame comprising a long preamble of length of 
e.g. 500 msec. This will of course incur power consump- 
tion on the part of the transmitter that is higher than the 



power consumption in a corresponding two-way situa- 
tion as described above. However, the message frame, 
e.g. the payload part of the frame will comprise data in- 
dicative of e.g. the next transmission time, thereby al- 

5 lowing the receiver to enter a sleep mode after having 
received the message. The receiver will as described 
above be controlled to be reactivated at or immediately 
before the transmission time indicated in the preceding 
message, thus allowing a substantial power saving to 

10 be achieved. Such a system will as a whole achieve a 
power saving that is greater than the power saving 
achieved by e.g. a similar system operation according 
to a long preamble mode. 

[0079] If synchronicity should be lost in such a sys- 
15 tern, e.g. if the receiver does not receive the next mes- 
sage (correctly) and therefore has not received informa- 
tion concerning the next time of transmission, the receiv- 
er may enter operation according to a long preamble 
mode, e.g. by being active for a short duration, e.g. 10 
20 msec, during a long preamble period; e.g. 500 msec. 
The receiver remains in this mode until a message has 
been received from the transmitter comprising an indi- 
cation of the next time of transmission. The receiver may 
=now-operate-aeeording-to^the^time=controhpolhmode = 



25 again , e.g. enter sleep mode and be reactivated at the 
next time of transmission. 

[0080] Alternatively, when synchronicity has been 
lost, both the transmitter and the receiver may operate 
according to normal operating mode, until synchronicity 

30 as been regained, e.g. until the receiver has received 
information regarding the next scheduled time of trans- 
mission. The slave node will have a higher power con- 
sumption than when operating according to long pream- 
ble mode, but the transmitter - the master - will have a 

35 lower power consumption than when operating accord- 
ing to a long preamble mode, since it will not have to 
transmit a fairly long preamble. Further, it may be ex- 
pected that synchronicity may be regained fairly quickly 
in this manner, whereby the time controlled poll mode 

^o may be re-entered rather quickly again after a loss of 
synchronicity. 

[0081 ] Other optional operational schemes are possi- 
ble when using the time control poll mode according to 
the invention in a one-way-system, which will be obvious 
45 to a skilled person. 



Claims 

50 1. Method of controlling operation of at least one trans- 
mitter and/or one receiver in a communication sys- 
tem, e.g. a system for transmission of control /Sig- 
nals, request signals, interrogation signals etc. 
wherein a signal comprising a message frame 

55 transmitted from a transmitter to a receiver compris- 
es a message part indicative of the time of trans- 
mission for a later signal. 
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2. Method according to claim 1 , characterized in that 

said message part indicative of the time of trans- 
mission for a later signal, e.g. a later dataframe re- 
lates to the time of transmission for a following sig- 
nal to be transmitted to said receiver. 

3. Method according to claim 1 or 2, characterized in 

that said message part indicative of the time of 
transmission relates to a period of time following the 
signal in question. 

4. Method according to claim 1 or 2, characterized in 

that said message part indicative of the time of 
transmission relates to a point of time relating to a 
timing reference, e.g. a timing reference estab- 
lished at each node or at least at one of the nodes 
involved. 

5. Method according to one or more of claims 1 - 4, 
characterized in that said transmitter is brought in- 
to a special mode, e.g. a sleep mode, a power con- 
serving mode, after having concluded transmission 
of said signal, preferably after receipt of a confirma- 
tion signal from said receiver. 

6. Method according to claim 5, characterized in that 

said transmitter is controlled to be brought into nor- 
mal operating mode at -or before - the time of trans- 
mission indicated by said message part. 

7. Method according to one or more of claims 1 - 6, 
characterized in that said receiver is brought into 
a special mode, e.g. a sleep mode, a power con- 
serving mode, after having received said signal, 
preferably after having transmitted a confirmation 
signal and possibly after a further retransmission 
time. 

8. Method according to claim 7, characterized in that 

said receiver is controlled to be brought into normal 
operating mode at - or before - the time of transmis- 
sion indicated by said message part. 

9. Method according to one or more of claims 1 - 8, 
characterized in that said method comprises steps 
of resuming synchronization, e.g. in case said re- 
ceiver has not received said time indicative mes- 
sage part or in case said transmitter has not re- 
ceived confirmation from said receiver of receipt of 
said time indicative message part. 

10. Method according to claim 9, characterized in that 

said steps of resuming synchronization comprises 
the step of altering the operating mode of the trans- 
mitter until a communication has been established 
with the receiver, where after normal operating 
mode may be resumed. 



11. Method according to claim 9 or 10, characterized 
in that said steps of resuming synchronization com- 
prises the step of altering the operating mode of the 
receiver until a communication has been estab- 

5 lished with the transmitter, where after normal op- 
erating mode may be resumed. 

V 

12. Method according to one or more of claims 1-11, 
characterized in that said special mode of said 

10 transmitter and/or said receiver comprises a sleep 
mode, e.g. a low power consumption mode of a ra- 
dio frequency operating part, e.g. a radio frequency 
transmitter or a receiver, respectively. 

15 13. Method according to one or more of claims 1 - 12, 
characterized in that said at least one transmitter 
and/or at least one receiver each may form part of 
a node comprising a transceiver arrangement. 

20 14. Method according to one or more of claims 1-13, 
characterized in that said communication system 
comprises at least two nodes, each comprising at 
least a transmitter and/or a receiver for wireless 
transmission, e.g. radio frequency transmission. 

25 

15. Communication system comprising at least one 
transmitter and one receiver, e.g. a system for 
transmission of control signals, request signals, in- 
terrogation signals etc. wherein said at least one 
30 transmitter is designed to be able to include a mes- 
sage part indicative of the time of transmission for 
a later signal when transmitting a signal to said at 
least one receiver. 

35 16. Communication system according to claim 15, 
characterized in that said at least one transmitter 
and/or one receiver comprise timing means. 

17. Communication system according to claim 15or16, 
40 characterized in that said at least one receiver 

comprises control means for switching between at 
least two modes of operation in dependence on a 
received message part indicative of the time of 
transmission for a later signal. 

45 

18. Communication system according to claim 15, 16 
or 1 7, characterized in that said at least one trans- 
mitter comprises control means for switching be- 
tween at least two modes of operation in depend- 

50 ence on a transmitted message part indicative of 
the time of transmission for a later signal. 

19. Communication system according to claim 1 7 or 1 8, 
characterized in that said at least two modes of 

55 operation comprise a normal operating mode and a 
sleep mode, e.g. a power conserving mode. 

20. Communication system according to claim 19, 
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characterized in that that said sleep mode, e.g. a 
power conserving mode of said transmitter and/or 
said receiver comprises sleep mode, e.g. a low 
power consumption mode of a radio frequency op- 
erating part, e.g. a radio frequency transmitter or a 5 
receiver, respectively. 

21. Communication system according to one or more 
of claims 15-20, characterized in that said at least 
one transmitter and/or said at least one receiver 10 
comprises battery power supply means. 

22. Communication system according to one or more 
of claims 15 - 21 , characterized in that said at least 
one transmitter and/or said at least one receiver 15 
comprises means, e.g. control means for determin- 
ing a lack of synchronicity and means for initiating 

a synchronization resumption process. 

23. Communication system according to one or more 20 
of claims 15-22, characterized in that said system 

is designed to operate in accordance with a method 
according to one or more of claims 1-14. 



24. Use of method according to one or more of claims 25 
1-14 and/or system according to one or more of 
claims 15 - 23 for updating of measures values in 
e.g. control, request and/or interrogation systems. 
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